Separation techniques for high-molecular-mass proteins.
Many high-molecular-mass (HMM) proteins (MW>100 kDa) are known to be involved in cytoskeleton, defence and immunity, transcription and translation in higher eukaryotic organisms. Even in the post-genomic era, purification of HMM protein is the first important step to analyze protein composition in a tissue or a cell (proteomics), to determine protein tertiary structure (structural biology), and to investigate protein function (functional genomics). To separate a HMM protein from a protein mixture, ions, chaotropes (urea and thiourea), detergents and protease inhibitors in extraction media and buffer solutions either for liquid chromatography or for gel electrophoresis should be carefully chosen, since HMM proteins tend to be aggregates under denatured condition and their long polypeptide chains are easily attacked by intrinsic proteases during separation procedure. Among many liquid chromatography techniques, affinity chromatography either with sequence-specific DNA for transcription factor, or with monoclonal antibody specific for myosin heavy chain has been used for preparative isolation of the respective HMM proteins. Though SDS-PAGE could analyze the size and the quantity of megadalton proteins, the resolution of HMM proteins is relatively poor. A newly developed pulse SDS-PAGE would be able to raise the resolution of HMM proteins compared with the conventional SDS-PAGE. The 2-DE method is not particularly suitable in analyzing HMM proteins larger than 200 kDa. However, a 2-DE method that uses an agarose IEF gel in the first dimension (agarose 2-DE) has been shown to produce significant improvements in 2-DE separation of HMM proteins larger than 150 kDa and up to 500 kDa.